In 1835, Edouard Mallet published a notable but today nearly forgotten study of the average height of Genevan conscripts. His individual data included 3 029 conscripts born between 1805 and 1814, examined and measured between 1826 and 1835. Mallet's work was only the third auxological study to be based on a large sample of individual conscript data, the other two being those of Louis-René Villermé and Adolphe Quetelet, but as far as we know Mallet's was the first to note the law of normal distribution. Like Villermé and Quetelet, Mallet explained urban/rural and international differences in average height strictly in terms of environmental and economic determinants. In the recent past, references to Mallet's work have been rare, and limited to citations of his computed averages. We postulate that Mallet and his study deserve greater consideration for their contribution to the field of anthropometric history than they have yet received. 
Introduction
Human auxology, the study of human growth and development, is today a multidisciplinary amalgam of history, econometrics, anthropology, mathematics, human biology, and paediatrics (Hermanussen and Ulijaszek, 2003; Bogin, 1999) . Anthropometric history has been explored since the 1980s (Boyd, 1980; Tanner, 1981; Bogin, 1999; Floud, 1994; Heyberger, 2005 and 2007; Komlos, 1985; Steckel, 1995) . The first systematic (longitudinal) studies of growth during childhood, those of George LeClerc, Philibert Gueneau de Montbeillard, and the Carlschule, date from the middle of the 18th century (Tanner, 1981) . In 1829 Villermé (1782 -1863 , a French medical hygienist, economist, and public-health pioneer, published what would prove to be a classic study -the first to benefit from a large database, of French army recruits (Floud et al., 1990 ) -of the effect of wealth and poverty on height (Villermé, 1829) . Other pioneer auxologists were Edwin Chadwick (1800-1890), with his 1833 study of British factory children (Tanner, 1981) , and Quetelet (1796 Quetelet ( -1874 , 1 a Belgian mathematician and demographic statistician who in 1830 published his first study of human growth, based on the individual height measurements of 19-, 25-, and 30-year-old Brussels males recorded at the time of their conscription in 1815 (Quetelet, 1830) . 2 In 1835 he reprinted under the title "Sur l'homme et le développement de ses facultés: Essai sur physique sociale" his previous studies' findings (Quetelet, 1835) . It was Quetelet who introduced into practical work the concept of the normal curve, to describe the distribution of growth measurements (Tanner, 1981) .
The aim of the present paper is to draw attention to another, less known pioneer of auxology, whom we would like to commemorate: Dr. Edouard Mallet (1805 Mallet ( -1856 , considered the founder of the Genevan school of historical and statistical demographics (De Senarclens, 2008; e.g. Mallet, 1834 and 1837) , whose analysis of the average height of Genevan conscripts, "De la taille moyenne de l'homme dans le Canton de Genève" (Mallet, 1835b) , was published in 1835 just a few years after that of Villerme's and Quetelet's earliest studies and in the same year as Quetelet's "Essai", which inspired Mallet to undertake his study (Staub, 2010) . 3 Recent references to Mallet's study have been few and confined to his computed averages (Sauter and Kaufmann, 1958; Du Pan, 1959; Wurm and Nimax, 1998) .
The results of Mallet's study
In the introduction to his 19-page study, Mallet grounds his examination in "la statistique de la physique social," that is, in statistical data that serve to describe physical phenomena in terms of their social -that is, societal -context. He explains that any study of la physique sociale must be grounded, in turn, in data on the 1
Since the accented spelling of his last name seems to be due to Paris publishers (Quetelet himself signed always without accent), we omit the accent, see Hankins, 1908. 2 Quetelet also carried out the first cross-sectional population survey of height and weight increases during childhood (Quetelet, 1831 and 1833) .
various processes of human development, and that height is the most evident of these processes. Mallet insists on the importance of determining the average height of the population under study, which he defines as an equal number of individual heights being evenly distributed both above and below it. This is, of course, the median value. He goes on to caution that the height studies of Georges-Louis Leclerc, Comte de Buffon (1707 de Buffon ( -1788 and Haller (1708 Haller ( -1777 provided only approximate value of the "average." Mallet concludes his review by advising the reader that the precise average (median) height of a population can be identified accurately only by collecting a large number of individual observations. This effort requires governmental cooperation: for instance, the collection of data from military conscripts, which was recently accomplished in a number of countries. He then reviews studies on conscript's average height by Hargenvilliers (1817),
Villermé (1829), and Quetelet (1830 and 1831).
In the appendices Mallet states his intention to study the height of Geneva's population, his only source of data being conscription records. Since 1824, he explains, every Genevan male was called up in February of his 21st year, and, in the course of the conscription process, his height was precisely measured and then recorded, along with his place of birth, in the canton's military registers. 4 Anybody unable to appear as the law stipulated was obliged to do so as soon as he could; on the other hand, early conscription required the approval of an application. The minimum height requirement was 4 French royal feet 9 inches (=154.28 cm). 5 Failure to meet this requirement meant a deferral of two years at the most; a separate register was reserved for these conscripts' heights. As discussed below, it was believed that these very short 21 year olds may still grow.
Mallet's individual data comprise 3 029 conscripts (including those who did not meet the minimum height requirement) born between 1805 and 1814 and therefore examined and measured between 1826 and 1835 (minimum age 20.1 years, maximum age 21.1 years, average age 20.7 years). Mallet observes that, as a handicap, the conscripts in his sample were born during an adverse ten-year period between 1805 and 1814, and, as a benefit on the other hand, that they grew up during a period of peace and prosperity. 6 Mallet provides a table showing the deviations from the overall average height (5 feet 1 inch and 11.52 lines = 167.7 cm) as well as the average height in each of the ten years under study (Table 1) . Because the occupation of the conscripts was not recorded in the registers, Mallet's only basis of comparison was place of birth. He found that conscripts born in the city of Geneva were 0.16 lines (=0.4 mm), shorter than those born in the rural communities of the canton: a difference so insignificant that he concluded that these communities 4
Geneva was the first canton in Switzerland to establish a system of compulsory military service, conducting medical examinations of conscripts 50 years before conscription was standardised at the national level (Schoch et al., forthcoming; Staub et al., 2010; Staub, 2010) . Apparently, these registers and the included individual data have not been preserved.
5
The conversion rates of one French royal foot are 32.48 cm, 12 inches, and 144 lines.
6
He also observes that the heights of 430 of the conscripts were not measured and are missing from the registers.
had benefited from the city's prosperity. 7 Next, Mallet compares the overall height average of his Genevan conscripts, which were 6.2 cm (or 27.5 lines) above those of French and 3.9 cm (or 17 lines) above those of Belgian conscripts (computed by Hargenvilliers in 1817 and by Quetelet in 1830, respectively). He begins his discussion of these averages with a discussion of the problematic nature of international comparisons, on account of discrepancies in military policies when it comes to regular conscription age and in-or exclusion of conscripts not meeting the minimum height requirement, and then refers to his earlier demographic findings on Geneva, his point being that he can now state not only that Genevans are distinguished by their longevity but that they are tall as well: taller, that is, than comparable Frenchmen and Belgians; and he attributes this difference to the Geneva region's prosperity, an orderly and healthy way of life, enlightened social policies on the part of the government, and the advanced state of the Genevan civilisation generally.
In the discussion section of his study Mallet discusses several methodology-related problems. First, he notes in a table both the number of entries (that is, the absolute frequency) per inch-interval between the maximum and the minimum heights in his data and the percentages for these measurements; we derive a frequency figure from this table (Figure 1 ). 8 Mallet moves on to a discussion of the issue of longitudinal growth: Has a man 21 years of age attained his maximal height? If not, he adds, his averages err on the short side; but in fact, he argues, most of the conscripts in question would have reached their maximal height by the age of 20 or 21, even if a few might not do so until 25 (a conclusion in line with the thinking of Buffon, 1749 -1767 , and Villermé, 1929 . He reminds the reader that some such cases are included in his data, among the conscripts who received a one-or two-year deferment on account of their failure to meet the minimumheight requirement at the standard conscription age.
Based on his 1830 study of Belgian conscripts, Quetelet (1830) reported the existence of three stages of strong and steady growth, occurring at the ages of 19, 25, and 30. Mallet enumerates three objections to Quetelet's findings: first, the sample size (300 conscripts per age group) was insufficient to permit reliable conclusions; second, the data-selection process had been haphazard, and spanned one year only; and third, the data were not widespread but were derived exclusively from the city of Brussels, increasing the risk that migration in that single year skewed the results. Mallet contends that growth after the age of 20 is, in fact, uncommon and that when it occurs it is minimal, and that his computed averages are therefore a reliable reflection of the reality of the average height of Genevan conscripts.
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In Belgium, the difference in average height between the conscripts from the city of Brussels and those from its surrounding rural communities was 3.1 cm (Quetelet, 1830) . 8 Mallet also turns his attention to a problem related to distribution, noting the overrepresentation of short conscripts, and speculates that it is likely that the 430 individual conscripts whose height data were not recorded were of average or above-average height (because being obviously tall there was no need to measure them), and that the addition of these data would thus rectify the skewing of the distribution. Comparing his data distribution with that of the French data collected by Hargenvilliers (1817), Mallet observes that the absolute number of short conscripts, that is, those from 4 feet 10 inches (or 157 cm) to 5 feet (or 162.4 cm) in height, was six times greater among the French conscripts than among the Genevan ones, and that the absolute number of conscripts at least 5 feet 5 inches (or 175.9 cm) in height was five times greater among the Genevans than among the French.
Today we know that both Quetelet and Mallet may have been correct. In the United States, young women and men of middle to upper socioeconomic status reach adult height at about 18 years of age and 21 years of age respectively (Roche and Davila, 1972; Komlos and Bauer, 2004) . Presumably, populations of the other high income nations also have these age limits for adult height. In other less prosperous populations growth continues to later ages. 9 Hulanicka and Kotlarz (1983) studied a sample of 221 young men from Wroclaw, Poland, an industrial city of 600,000 people, and found that only 54 percent of the subjects reached final adult height by age 19 years. The other 46 percent added an average of 2.13 cm in height between the ages of 19 and 27 years. Individuals suffering from undernutrition, chronic diseases, and certain drug therapies may continue to grow in height until reaching about 26 years of age (Bogin, 1999) . Though these individuals may grow for a longer period of time, they usually achieve less total growth and end up shorter than their more privileged or healthier age mates. Quetelet's Belgians of 1830 may have been living under social conditions more like those of 1980 Poland and certainly worse conditions than Mallet's Genevans.
In his concluding remarks, Mallet shows considerable farsightedness when he expresses his regret that he failed to find a source of data on the height of women in the canton of Geneva, 10 and also his hope that this path will be pursued, along with research into height patterns from early childhood on, based on a large quantity of frequent measurements not just during childhood but throughout the course of adolescence as well, and on until maximal growth has been attained. He closes by reminding the reader that fifty years after Buffon's appeal for more work in the field of auxology (Buffon, 1749 (Buffon, -1767 , scientists have yet to find a definitive answer regarding patterns in human growth, and more particularly in human height.
Discussion
Mallet was one of the pioneers in the study of human growth in its socio-economic context and was the first to apply the law of normal distribution on conscript data. Furthermore, Mallet not only computed averages (medians) accurately but dealt with methodological questions regarding distribution, minimal height requirements (truncation as a source of statistical bias), legal and other military-policy discrepancies hindering international comparability, sample size, and growth subsequent to measurement at the age of conscription. He found that conscripts of Geneva were relatively tall for the time, being taller than those of France and Belgium. This implies that the population there enjoyed a relatively high biological standard of living for the time. Like Villermé and Quetelet, Mallet argues that environmental and economic factors accounted for height differences. It would be several decades later that researchers first argue that heredity alone explains the height differences between social classes (Dunant, 1867; Tanner, 1981) . It is our hope that this account of Mallet's efforts will bring him the attention that has been long overdue, and recognition that he was the equal of his contemporaries Villermé and Quetelet, thus establishing a triumverate of eminent pioneers working with conscript data in the field of auxology.
9
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